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Summary 

Wainon, (j.l'. A; CiiiniiMiO'r. li e, ( I'XiJi riiL-biwdint' liii'lDjiy Jiicl jdvL'i’li'.L'mi.'iJt cull ul Uii'iia s/ihvilhhi Tjlor, 
l)ii\ ii's A Murlni. Tiiilis. li. Soi'. S. Ansi. I2K.V). I I')- 124, 28 November. l')')7. 

Bi'cedm*: hiolojiy and deseiiplion of Ihe lUlverli.senu'nt e.ill ol l.iiorin sjik'intklii aiC pivseiucd AiulV'.is of j 
L.ill of/.. t.ucnitvii is puo'tded ;iiid sliow?. Lhiil tlie..e .similar, \yiilopii.* .speeies have siiLielurally ..imdarealK 
aiid llnis presmriiibly vbmv sii:idfn-anl ai'onvlie inU’iaelion'. in mived eliornscs 

Ki V VS'imii.s: Utoriu ^/ilfiiUiiln, Liiwin ctifiiilfii. Imp'., ealls. breeding biolnpy. 



ItiInKliictioii 

l.iltiriii sfil<’iuliikiT\\c\\ Davies eV Marlin, l'J77. is 
one of iho l.irtiL'sl |.uliill lioi.ly lengih 82 - Mib mm 
( lyici l‘)‘)2)| and im'M beauiilni Aihslraliaii frogs. 
T'lic speeies is lluniyhi lo be .spar.sedy disiribuled 
llirodghoiii the widespread escarpment eoumry ofilie 
Kiiiibeiley Division of northern We.stern Aii.siialia 
(Tyler I‘)')2). l.ifnrUi spU'iiiliihi is notable lor: 
hypetlrophied paroloid ,ind rostral ulands (Tyler & 
Davies I'JO.^). a eharaoterisiie u shaa\s with 
seneseeni iiiembeis of the closely lelalcd Liloiiii 
fiu iiili'ti\ ail ability to iiiili/,e glandtilar secretions ,,is 
a wateipn'ol covering (Tyler & Davies l')'.).4), and 
llie produclion of pharinaeologieally activv caerins in 
(he skiti seeietioiis ( Tyler A. Davies l'7b.f). 

Wliul little is known of the reprodiielive biology of 
/ siilrniliilu is based on repividuetion by captive 
iiiilividuals iTyler I9y4i. In an ae|uarnim. a female 
l.iid 2(MH) eggs, ileposibng them in discrete chimps of 
up to 21)0 eggs, W'liidi Tyler l l'f')2l has suggested 
may rcllecl an adaptation of fenuileAs In the wild to 
lay batches of eggs in several leinpoiary ponds lo 
ma,siiiii/c (he likelihood of at least some of Ihe 
offspring siimving the larvtil stage. Maximum 
leiigtli olThe tadpoles was 54 mm (Tyler IW2). 

I.iiomi sploinliild is known to eall. and presnrnahlv 
breed, after heavy r.iins In the early wet sea.son ((7. 
Done, Department of Conservation and Land 
Management Kununurra unpub. obs.). During the 
mimcious field trips lo the Kimherley Division 
imderluken hy one of us (( iPW) and colleagues fmni 
the llnivcrsily of Adelaide over the past 20 years, 
how'ever. calls ol the species liave never been hcartl 
nor has breeding heen observed. In faet. the .species 

lJL'|j:iiln|,*nl ol' XiKiInpy tJlm'LT^ily ol .ML'lhoiiriic IVirkvtllv Vic. 

tll.sj. 

IlivKum or ItiolfipiLMl .Si ionoi- I lim.up.iiv ol Missoiii'l < oliimliM 

MisMiliii L'SA 0520I 



is rarely eneoimiered except when associated with 
iUlitieial liabilals. tin example toilet blocks, where 
cool, moist sites aiv readily available iTylor I0')2l. 

During Juiuiary, Id')?, we visited the Kmuimirra 
area and encoiinteied a breeding chorus of 7.. 
s/iU'iiiliilii Here we describe the call of the s|ieeics 
and provide brief note.'- on .assoe'iatetl bcliaviour. luul 
also a desefiplion ol Ihe eall of syntopie ccinnik'ii, 
a phylogenetieally closely related and ecologically 
similar species. 

Methods 

Reeorilings ut calls of L \jiltiiiliiki were made 
u.sing a Sony TCI7-.5PRO cassette reeoulei (tape- 
speed 4.70 cm s ' ) and Beyer M-SS eardioid dynamic 
microphone. I'or eompuraiive purposes, cme eall ol a 
•Syiitoiiie /.. iiit'nik'ti was obtained Iruni a video 
sequence of die breeding chorus (('anon Digital 
camcorder. Hi 8 mni tape) .Air wci-bulh 
temperatures (Ihe effective leinpeialure of frogs 
culling on lami) were me.iMircd at the calling site of 
each individual using an eleelronie Ihcrniislor 
Ihermomeler (Takatu Digimulii Miutel Dbll). 
Recordings were analysed on a D.SP .55(H) digital 
Sona-Giaph (Kay Klemelries Corp. ) Using (he in- 
built se(-iip #10 Isantpliiig rule (samples see'): 
1(1240: (Vequeney range' 4 kll/l with playback lai a 
Nakamiclii Dragon easselie leeiirdei'. Overall 
variations in tape speed (i.e. from recording lo 
playb.ick) are eslimaied .a less than 0..5','f' and 
frei|iiency responses ol' all audio-electronic 
eompoiienls are close to linear within Ihe relevant 
frcqiicney range (bused on inaniifacluiers' 
speeillcalion.s) 

Fill each eall, llii'ee |i|'iniury .illributes were 
detennined: (i) dnraiioii, as the inleival from the 
beginning of the first pulse lo the end of the Iasi pul.se 
(Ills); lii) number ol pulses per nrae (direel count i. 
and till) dominant fiequeney (II/). as the inaxiiiium 
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viikiL' ul (he ^I'eUiuin iit piiwer uiiuss (he wliulc eiill. 
In ;ukiilioii. a demcil diiiraelei islit, pulse reiKTiiiuii 
liile (pulses s '), wiis Ctileiilu(eil as MMH) (n I 
pMlses)/tluraiion in ins. Levels orivMiliKion vveie less 
(hull I Ids Ini' teinpoidl eliai'iu'ieiisiies ami less ihiin 
40 1 1/ lor I’requenej', 

Beeuusc (here is no possibility of misiilemil'yinp 
(hese larec mul tlisiineiiw bogs ami in ihc imeresis 
ol their eonserv aiion. voucher specimens ol recorcleil 
inalcs were im'I lakei). Viileo uitd .T'i-Oim- 
plmlographic records ot Ihe culling mules wire 
obtained. 

Results iind Discussion 

l>n’i‘Jiiii’ \iic iiiul hn'ciUnn hchimtmi 

roveding and calling were observed, following 
lieaiy alternooii itiin, on the night of IX.i.lW? in an 
area ol sandslone cscarpinenl ad|aceiu to a large, 
teinpoiaiy (>oml near the main car park wiUhn the 
Hidden V, alley National Park. Kiinumina VVA. The 
pond Was formed within an ill detlned watercourse 
(liiit ran along the base of the dills and ivas led by 
rnn-off front a number of temporary waterfalls lhal 
How down the cliff face after heavy rtiinfall. 
Occasional calls of males at other nearby sites were 
heaid but chorus behaviour was conllned lo ihis one 
silc. l our species of Irogs. l.ilvriu spli'iiilnUi. /,. 
uit'nik/i. I- iiihrllo and Linmiiil\nnxii'\ itnuiiiis, 
were calling amuml the pond. Ampleetant paiis of 
sithnditlii and I. locntlco were observed in ami 
aiound ihe pond. No pail's of the other two speeics 
were seen, although no oshaustive seardi was earned 
out. The loamy egg niiisses of /. (iniiitu\ were 
seiilicred over (he pond as were large, lloatmg. 
single-layered sheets of hylid e*ggs, presunuibly 
those of /,. .\i>leiulicl<i and /.. l ucnilvti. although we 
did iiol observe any pairs ol either speeies deposiliiig 
egg.s. Net erthdess. eoiitrary to the suggestion rd 
Tyler 1 1 W2). on iliis oecasion all L. x/iU'iulithi would, 
of iieees.siiy, have deposited their einire egg 



coiiiplcmeni in the one pond hecatise no other 
aqiiahe habiials were available in Ihc Mcmily ol Ihe 
rhni'us. 

Males of /.. xploihlicla called Irom exposed 
positions either on Ihe near vertical dill' face oi on 
riahiral ledges upon the rocky surlacc. Ihc two 
recorded males were ealling approvimately I and 2 m. 
respectively, ahove the pond. Several oihei 
individuals and amplectaiil pairs of /. i/i/cOi/a/w 
were observed in similar positions. Males of I 
nirnileii called from similar sites on Ihe lock face as 
well us from elevated posiiions in surrounding Irecs 
and on ihc ground near die pond. I iioiiti nihclhi 
allied from grouinl-lcvel sites nenr the pond and 
l.iimifxtymixlcs omnium called whilsl floiilmg in Ihe 
water. 

Allhough we did iioi observe pair furmaiion oi 
egg-laying, pairs of L spU'iulklLi can renuiiii in ibe 
mating embiaec foi' prolonged periods, at least np to 
24 b. We observetl several ampleetaril pairs stliing in 
the open, or in diff-liiee crevices. Ihriuighoui 
daylight hours before ihe niglil of chorus acliviiy 
described above. I’lesuiitably iheso flogs had enlnred 
amplexus during Ihe pievious nighl. 

nrxrripiioii oj ivll 

A waveTorm display and specirngram ol ihc call 
of/., si'lfiicluhi are shown In lag. I Table I lisis ihe 
values of measured call allrihules, The call is a lung, 
jHilscd and appateiilly vvcll-tuneil call lhat is 
regularly repealed (maximum call rate observed wa.s 
fib aill.s min ' ). The eiiH is hmad-baml hui has a tonal 
tliiahly because ils relatively high puNe rate (which 
exceeds the temporal resolution of Ihe human 
tiudiioiy syslem and henee our ahility lo detect 
pulses at Ihis rale) is perceived as a complex tone. 
The vail is ehiiracleit/od hy a very slow rise in 
arnpliiude vvilh a rapid cut off after niaxiimmi 
intensity is reached Tlie cidls of holh mdividu.ils 
displayed a mimber ol frei|ueney peaks in ihe povvei 
speelfuiii (Fig. 2. I'ahle I ) with an mier-peak iniei val 



rvui I I. Smtiiiiftrs,' ul t tilt oitrihiiii'\ i>j l.iioi'ut spleiii.lula ti'rimlftl it! Ulililvii Ui//t'v NitiioHiil Kiinunun'ti, tTe.vrer/i 
Alisiniliii 

Values are based on analysis cl’ live calls of iwn individuals. Tines were calling nii a sanilsicne ililf (ace helween 1 .5 ami 
J III alinve a pond, leiiiperatnres ul the ealling site were A,,= 2S.5" C ami A^^= 25.1 ' l*. Values (nr Ihe lirsi ilnve allrihules 
shew ihe mean and range on piui'iithe.ses). 



iiicliviJual 
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1 nisi 
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I'ig. I, Wimvlurm (upper) uml ;uKli(ispct'lroi;runi (lower) of (he cull of l.iioriii splcmlida recorded m Hidden Vulley, 
Kiiniinlirm Western Arislraliii. Wet-bulb uir temperattire ut the culling site. d-S.I ('. Note that the ordinate ol the wave- 
lornt display is not labelled bectutse it depicts a relative linear scale in volts. The apiwienl vertical discontinuity at around 
(i0() ms on the audiospeclrogriint is an artifact of the printing process. 



I Mil I 2, Ainihiiii’.s t)f a i‘ei>it‘.\ciilaiiw vail of Litoria cnerulea rcvonlal in Jluhlvn Vrillvy Nrnional I’ark. Ktimwiirni 
\Vc\UTit Aitsiralw. 

Temperatures ut the ealliiig site were 25. .S" C and A,^= 2.‘i. I C. 
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No. of 


f'ulse 


Dominant 


Other Notable 


Duration 
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Frequencies 


(nisi 




Rate ( p s ) 
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(H/) 


210 


yz 


J47.b 


I44tl 


440. 580. 720. 

1 140. l.■?0ll. 1580 
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kHz 

l-ij;. 2, I'owor .'ilH.'dru of Iho call o\' l.imriti '•i>hinli(Ui across l«o ntnges of Ircqucnc) : 0 - 4 kl \/, (i> slum ilciaiK nl cticigj 
peaks uikI (1 - K kll/.. 1(1 show ilijl ilierc is lelalivcly litllo energy in the call above 4 kHz. 



ot iipproxiiiiiildj 12(1 H/.. Many of these Iretpicney 
eoinponcius icsiili from ampliliitlc modtiliition of a 
luii'inonie scries gcneratcil by (lie vocal cords 
because the interval bcivveen eoinpunenls is neurh 
idcitlieal to the pulse repelilioii rale. Because of 
resonating and rilicring cliaiacicristics of (he sinind- 
produeing slrueltircs of the cmiiter. sonic of iltc.se 
rrec|tiency bands ttre cmpliitsizcd. pailicnlarly ilinse 
aroniid ?20 <'■’ Ihc tundiinienial rrcqucney olThcctill 1. 
fihl, bOO. l2iS(k 1420 and 1540 11/ (slighi varialiotis 
arotiiid inodtd vtilucs (iccur because livquency vtilue.s 
are measufcd in 20 11/ steps on the digital 
sonagraph). These .s|ieclral modi I'icul ions make it 
diineuli (odclcrniinc confidently which components 
arc pari id Ihc harrnonie .scries and which are side 
bands ari.sing I'roin utnplilude iiiotlulalion. The 
rrci|iiciKy hand with mosi energy (dominant 
lrci|iieiiey) dilTered between the Uvo recorded males 
(I2S0 for male #1 and 1400 for male H2). with no 
w llhin-indiv idii.il variation (within the resolution of 
this analysis) linind in the liv e calls of each male that 
were analysed. Although the call includes .spcelud 
energy peaks across a large IVec|ueney range ( from 
iiHUiiid 500 to 4000 II/), lilile energy is preseni 
above 4 kll/ (Fig. 2). 

Cliiini\ sti'iuiiin 

Allhough only Ihiee oilier species wea' calling in 
chorus vvilh vp/t/n/aA/, llie chorus siiuemrc is of 
paiiicular inleresl because Ihe morphologically, 
bohav loiiially and eeoingie.illv similar species. 



ciii'nili'ii, was a conspicuous conipoiienl (Fig. 4). 
Allribtiles of a a-pre.seiilative cull td’ synuipie /.. 
iticnih'it are listed in Table 2 and a vvavc-fonn 




1 / 3 4 s 

sectinds 



Fig. .1. Audiuspeeimgram ol' part ot the elioriis of I'mii 
s|veics iwi'iLioil in llitlileii Valley. KuimniliT.i Wesierii 
Aiisiralia. In this lecoriliiiL' Uhiiiii \i>lciulUlii h.is the 
liHldcsl call, vvilh Is.iekgoiM'd ealls i4 /.. ainnlni. / 
oi/ii IIh and die very shori call ot /./Vwioi/nn/.m v tiivniin. 
lineciive lenipeiatuies for ealling iiiales were: \\cl4iiilb 

nil leiiipeinllnc t/. \jfluiJhhi. /.. viivnilrti, 

25 I ' C and vv liter tciiiperaiiirc (/ . nrm/hivi 26.5 




CALL OF l.n UKIA SPLENDID, \ 
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Fig. 4, Wiivvrisrm, audiosjx'ctrogram and powin- spccinim of the call of Ulohii lYiaiili’a recorded in Hidden V’alley 
Kiiiiumiiru Western Auslraliu. Wel-hilh air lemperalure ai ihe culling site. 25 F' C. Note: (i) die dilTerenl lempor.-il scales 
on the vvau’-l'iiini and spectrogrupliie displays; (ii) lhal Ihe ordinale of die vvate-fonn display is not lalx'lled lieeinise it 
depicts tt relali\c linear scale in volts. 



displiiy, speetmgriint and power spccinim tire shown 
HI Fig. 4. The aill has ti siiniliir doiiiiimiit IVetitieiicv 
and bmatl spre:n.l of peaks ol’ energy as that of L 
splemlkki. bill it is considerably shorter, has fewer 
pulses, a iiiiieh ftisier rise lime and less abrupt ciit- 
olT. as well ;is a liigher cidl repetition rale ( 130 calls 
mm To the hnnian ear. Ihe call ofF. vacruleu has 
a harsher, less wx’ll-uincd i|iialiiy. Nevertheless. 
becati.se of the broad spectral overlap between these 
two large species and tlieir use id' similar calling 
positions there is the potential lor significunl 
aeonsiie mlerferenee beivveen ihem. 

Onr observations id' calling and breeding in /. 



xplcihlitld do not support Ihe previous speenlatinii 
that this species breeds only in the early wet season. 
Although our tibservaiions were made in mid- 
January. the wet season of 1996-97 was well 
csiablishetl. two eycloues/ruin depressions h:i\ mg 
alretidy passed over the Kuniinuna tireti in the 
preceding four weeks (pers. obs.). During onr visit. 
Iieavy afternoon rains tell on most days and this 
.stimulus appeared to trigger calling and breeding in 
L. .splcnclklii, .Siieeessful rcprodtieiion also ret|tiircs a 
continuous aiinalic habitat for larvae^ to complete 
their development and it is likely that /.. splciHlkhi 
will sticeessfully recruit new- individuals to the 
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population only during wet seasons that have 
suttlcient regular rainfalls to maintain temporary 
ponds. Allhough we have no information on the 
ultimate fate of larvae from the breeding episode 
reported here, it is likely that the pond in whieh 
breeding took plaee remained in existenee for nitieh 
of this season, whieh was marked by substantial and 
regular rainfall. This outcome contrasts with the 
calling and possible breeding re|iorted by C. Done 
from a nearby site in Hidden Valley. When this site 
was visited by one of us (GFW) a short time 
afterwards, no free water was present and larval 
development would have been impossible. From this 



experience of the unpredictable rainfall patterns of 
this area, even in the “w'et" season, it is possible that 
successful reproduction in L. spleiulida is a relatively 
uncommon event. 
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